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[it^^3] ft^^i t. f=.\t.m^^2\zmm(J^^nmJmmz^\^x. 
mmm 1 o^mnmmmmx. m i mmMo^m i ^ j: t>*^ 2 © h ^ > ^ 
X. fia, mmm2(jymnmmmt.. mmm\mmm.(Dmz<Dv^yv7.^^ 
^nmmimmMh\%mt^^m2^mM<j^'mAo^v=yyvy.^^mx^z.}i^m 

. ^lHll^^J:tJfMfH^2(Z)«^^iaS&$:^n^ti^M»J{cat:r, Wmm^o^m 

[if^:^5] m^-^A\zmmo^m^m}mmziB\^x. 
mmw^o^mi(7^mmmfmm%'^i(\^t\,n\:.m.3^^M-^^i.o\z. m^mi 
<^m^m.mmmz ^ it ^ mmm 1 ^ j: tj^m 2 <z) h ^ > ^^-^ ©-9-^ x l < is 

m^me] n^m4izmm<Dmi^m.mmmz:^5\^^x. 
mm^m(Dm 1 (Dmmm.mmmt^n^n^M<Dm3!^ ^«-r -5 j: e) ic 

1 <^'^^te^llIl^lC^3it^|&IB^l J3<fct>'||2(35 h^>i:;;?.^OD-y-^X$:^gM 
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^ L 3 h 5: i: f S 

2 ® i||j^^ijiim{g&{C ^ ttftBII 3 fc^ J; t>*^ 4 0 h ^ > i/^ ^ 
^ {c/;5 l: T gg^ L fc :i ^ f -5 

[if ^:^9 ] iff#^3 ~ 8 ©VN-rti;^)^ 1 :^{cfH«gcD|^)^SJn;tlIli^JcfeVNT 
> talHIll © h9>i;x^i3<J:t>*t&l3^3 (Z) hv>i^';^^ $: i ocD h^^i^^^ 

[0 0 0 1] 

30^^ii^-r*t- 3S<>S^oT5f$TV^^, i:35r% m^(D 

^Mx^t^\sz.t\z%tj^^^ ^zx. m^M^o^mm^. ^m^. m^it, ^(dm^ 

[0 0 0 2] 
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[0 0 0 3] 
[0 0 0 4] 

01 it^mm<Dmmzm^m.m^m^-fr^m'^&miy>^v^A(7)--m^mmmizw^ 

'tMX&''J, Mi^miZ. CM L (Current Mode Logic) M<55-f >^-7ai-;^.lPl^ 

izm\^^^ns^m^(Dnmzi^mm.mmm^mmht=.p}^mi.x\>^^o muzis 
v^T, mmM^iitmm^ (tx) , 7it'^mm (rx) , Aitm^^mm. -e 
LT, 2. 3. 5. 6^i,=^^^^^:§:^LTl^^„ :izx\ mmmi^^v^^is^ 
lit, mi::^mmn& m^it, i. sv) xm^vxisv, m^itmmm^ (m 
mm^) iz^ij^m^tix^^^o 

[0 0 0 5] 
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>^tt5 0 QtcfgftLTfey, ^<Dt:L&). m^mmz, s. 5, eommm^mz. 
^^5o^2^c^^t-^^^^^M;6^fe§<. z:ix^. mmmm2, 3, 5, 6$:lsi m 

p^^^jimuosh^yv^^ (PMos T«^$n7t>»^ 
V2{c«[sii:J«i!i«£h (MAti, 1.8 V) ^rm-r^, 

[0 0 0 6] 

^2it^^^^(Dn^izm^mm^mnr=.m^&mty>^^j^(Dm(Dm%:mmmiz 
m-tmx&^. z.(Dm2iz^tm^^miy^^2^it. ±7&Ltzmi(Dm^^mty 

M;tii, ^fs#ii«3. 3v<Dmmm}±vm^L. 3. 3 v®cml 1//^^;], 
c^>e^^fs^§:ffi;dL, ttz.. '^mmiiti. 8Y(Dmmm&vmi'^L. 1. 8v 

[0 0 0 7] 

0 2^c^1-^■^e^lli/;^5^A(cfe^^T, 'ealli?&4 ®#'f4^ >tf-^*> 

>^tt5 0 fitcmtLTfe^;, ^(Dt^&>. Il^^m.m2, 3, 5, 6 ©^J^i'fii^;^;^ 

itBOQizm^t^'^^mt)^:^^, m^m.m2, 3. 5, b^lskd^ 
izm-f^m^. mmLtzmi(Dm^^m^y:^^Atmmiz. m^it. ^m<D^y 

y ^Sii^ ffl t ^ T ^# {ft -5 ^ ^ {C S 3 
[0 0 0 8] 

3 n LTt±, PMo s h^yv^^vm^^nr^yy:/. h u ^o - kmoq^!^^ 

N^^^jimuos V^yyVT.^ (NMOS V^yVT.^) is J: Of PMO S V3 
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[0 0 0 9] 

0 3 h U >y ^D- KM®^mi?i[a]^©M$:^t- ST'feU, S3 (a 

) fi2o® PMO s h^>s;*'^^ 1 0 feir>*i 1 xm^Lt^tyy^ hv^y^u- 

\^M(D^m^tfim^^^L, tf^, 1113 (b) itZ-DCONMO S h^yiy:^'^ V 

$:-etl€tl^a^^ U V-:J?.{C^LT«j!^«ffiV 5 3. 3 V, ^ T^c 

tt, 1. 8V) ^^M-r^Hmz, Fb"f (V6) {C^Mt--5 J:e){C 

ov) tt^mta^n, m:^(Dh^yv:^^ 1 i(D^-hit]^i'4yiimi^nx-$c>f 

[0 0 10] 

# («i±V6) }^)^«^«J±A^^liM«i±- 0. 8V#3£^T' (Mx.li. 3. 3V 
~2. 5V, ^feli, 1. 8V~1. OV) *^Jg^6^;&ajf^^HX'feU, -^tli^ 

ro)ni±mmxitPMo s N^>e^-;^^;i)^«fit^;^oT«^mM$:^i^-r§ 

[0011] 

m3 (b) tC^-ri/>^ h i; ^rn_ K§ir(^,:^i^^^lpf^ij.^ ^3 (a) 
t^iStfLm^iZ-jSi-f^ PMO S h^>i/'^^ 10,11§:NMOS h^yi/^^-^i 1 
0' , 11' T'«^U7t*;(Z)T% #h^>i;^^10' fej;t>*ll' CD^iig^^ 

$tifcKi/>r>{c«m«i±«sv5' m^mmizmnr^o. 5v, ^ 

fcti, 1.2 V) $:Mt-si:J^ic, )^mmm^nr^v-7.^^mm (vs) tc 

[0 0 12] 
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04 j>th^y::^yT^~ hm(Dm^m.mm^(D-'m^m-tmx^^^. 

04 iz^-Th^y^yy^- hm<Dmmm.mmmi. pmo s h^yv^.-^^ i 

2fcJ:t>'NMOS h^yt^T.^ 1 3T'«^$4x, h^yVT.^ 1 2(Z)y-^feJ: 
t>*h^>^:/':;^^ 1 3(Z) KL/-r>$:^ag^MLTam«i±V 7 m^lt. 1. 3V 

) SrM-r^^^tc, 1 2® Ki/-f >feJ;i>*h5>^:;^'^3? 1 3(Dy 

-T^^i^mmmLx^m^ (vs) (c^i^-^^ J:^{CJfc^Tv^^„ 3^t% 

yz^:^^ 1 2<D^-hizi.tmmm}± m^it. ov) h^>i;^'x^ 

1 3 (D^f- h{Ctt«2^«j± 1. 8V) *^P[JiD$tlTVN^„ 

[0 0 13] 

^*^ifi#bT^^^ (V7+V8) /2, t-^*3t>, 2 (MX-if, O. 

9v) m&xmm'-^ti^o ^(Dmmmmmmt. if(Dm&mmx^m.m^vxm 

i^-t^ii^. nmMBMiSiXltNMO s h'yyp:^^ 1 3 Li!)-'m^l^^j^<f£^). ^ 
r=.> 0 v#i£T'ttPMO S 1 2 7^':^^L/*^i&'f^L^<7&'5fei?), Krf^ 

g&i&f^ ?: -r -5 3 ^ ^ o T L ^ o 0 
[0014] 

[|g L J: e» -r ^ ^® ] 

>^ - {C J: U ^ > tf - ^ > ^ ^ X V 5=- 1)^^^ LX^mm^(D&§t^^^ 
[0 0 15] 

mhsi sr^f^bTL^^h, ^ y ^ -y :iL-y.m^(Dmm^-'Mizm^^n^ 
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[0 0 16] 

1© ^ > ^ - :7 - ^ imS& $: W ^ 45 ® ^j^^m 01^ ® ^ ^ „ 

[0 0 17] 

[0 0 18] 
[0 0 19] 

m 5 it:^mmizm^m^m.mm^(Dm i mmm^^.^m^mx^^^. m 5 

[0 0 2 0] 

^1 0 0^J:rjfK^>X7T>f- hM®,^SgSi5tS|S2 0 0 $:^ATV^^, 

h u ^ n - \^m(Dmmmmm i o o pmo s h^yt^>^^ i e^^xj^n 

T'«^$tl, ^fe, h^>^7T>5f- hM®|^^^ma52 0 Oii, PMO S 

1 s^itjfNMo s h^yv^^ i 9T'«^$tL-5„ pmos h^>^:/ 



ffi|iE# 2001-3064105 



#2 000 — 382575 



$4x, umm-^ (V 1 1 , V 1 2) {cj: t;^>r v^tLxmm^^. 

[0 0 2 1 ] 

0 5{CfeV^T, SffiV9Ji«a^mi± 1. 8V) T'^U> «ffiV 1 0 

. 1. 8v) t^n. m2(Dm^Bmiy7.9-2^(D^oiz^m^^mM'^^-r^m 
(^m^mm^, 6 izit^mmi <D^mm}±mmiZ'^tDii:rzmmmm m^it. i 
. 3v) t^n^, ^fe, mffivi 6^i^^||g&®^■^«J±$:^bTl.^s. «j± ( 

V 1 1 ~V 1 5 NU >y /7 D- K§5!*feJ± ^'T^if- 

CO 0 2 2] 
1 ] 





V 10 


VII 


V 12 


V 13 


V 14 


V15 


V 16 






H 


L 


L 


H 


L 








L 


H 


H 


L 


H 





[0 0 2 3] 

±m(Dmi<Dj:oizmm^^^tizj:i). m^iz^-tmmmmmm^iyy:^ h 
^^i^'^m-^y^-yji-:^izM}Z^Lr^Mm'\i(Dm\'m^mmmm^m^:iiiii}^ 

[0 0 2 4] 

meiz^-rmmmtfimmit. ±mLt^mi<Dm^mmmmzi3i^^2^(DPM 
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OS h^yt^T.^ 1 7j3j:Ofl 85:1 o®PMOS h^yV^^-H 2 OT'^ffif-S 

0 0' ti, PMO S h^>i;;^^ 1 6 J3 j:t>*2 OT^f!^$tl, ^fe, h^>^^ 
ry- hM(Z),«SJn:^2 0 0' PMOS h^>2/'>^<5? 2 OfeJ:t>*NMO S 
h^>S^^;^.^5r 1 9 T'^^^tl^c PMO S h^^i;^?.^ 1 4 5li 

, h^>>:;^'x^i 6®ffM (mm- mm) ^n^cDizmm-^n. mmm^ (vi 

7, VI 8) iz^V:^^ v^tLxmm^^o 

[0 0 2 5] 

l2I6{CfcnNT, «SV9{±«MJ± 1. 8V) T'feU, «JEV 1 0 

, 1. 8V) 02 0##'gj||>>7.7^A(Z)d;e){C'gi2lS&$:^»M'^t^-g>l^ 

iciiS^gaaS (M;tti, l. 3Y) t^ti^o ttc «ffiV i 6 ti-S^^®^-^ 
«JEE5:5^LTVV6, MS. V 1 5 j;t>*V 1 7~V 1 9 it. Vy % V V v 

[0 0 2 6] 
[^2] 





V 10 


V 17 


V 18 


V19 


V 15 


V 16 


•> > > H -y ^ 




H 


L 


L 


L 








L 


H 


L 


H 


^21% 



[0 0 2 7] 

±m(Dm.2(D^o\zmm-t^z.t.\z^^). mQ\zm-tM^m.^m^^tyy:^ s 
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[0 0 2 8] 

^^T, mmMn 2 1 - 1 ~ 2 1 - n ^n^tim s iz^-tm i mmmcDmmm. 
m.m^ (2 1) ^m-t. 

m^i6t.<Dmi,znmo)m^mm::L-^yh m5izB-t'^t^m.mmm) ^nnx 
m^Lt=.^(Dv:^v. ^m^mm=L=.y h 2 1 - 1^2 1 -nit. ^n^nrnm 

«£EV11-1. V 1 2 - 1 , V 1 3 - 1 , V 1 4 - 1 , V 1 5 - 1 ~V 1 1 - 
n, V12-n, VI 3 -n, V14-n, Y 1 5 - nlZ^ ij^m^ti^ J:z)iZ 

^oTv^^o mmm^y ii-i, V12-1. V13-1, vi4-i 

, V15-l.~Vll-n, V12-n, V13-n, V14.-n, V15-n 

izj^^:^mm^m=i--y n 2 1 - 1-2 1 -vKDmrnt, ^o:>mmm.m=L-v h 

CO 0 2 9] 

^^^^MtlL=L~ ^yh21-l~21-n (DMM ( > ^ h U ^ n - KM^ 7^ 

tt. mmizn^x^^i^^-^K m^it. :&^^Mo:>mmm^mi^mmn&xmm^ 

m8it^mMizm^m^^m.mm^(Dm4mmm^m-rm^mx$>i). jimlt^ 
s ^M(Dmmm ^mc mmnm xmm-t^^oizmmLt=.%(Dx$> - ^ 

. #/«SJltii-«y h 2 1 - 1 -2 1 - nti, ^H^tl h ^ y i?' :X ^ (0 5{CJ3 

i'f^h'^yVT.^i 6-19) (DV-( xtim-t^tix^^^o 

[0 0 3 0] 

ag^^n- h 2 1 - 1 t>mmm}±y ii-i, V12-1. V13-1. vi 
4-1, V 1 5- 1 fciu ^7t, 2-D(Dm^m.m=j--^yh2 1-2, 

2 1 -3*^|^CM^mjEV 1 1 -2, VI2-2, V13-2, V14-2, V 
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1 5-2{Ci:t)aiW$tL, $e){C, 4 OCDiS^m^rL- >y h 2 1 -4. 2 1-5 

, 2 1-6, 2 1 -iti^mcmmm&y 1 1 -4, V12-4, V13-4, v 

14-4, VI 5-4tC^UM$tl, ^LT, 8 a CD,^^^^rL - h 2 1 - 
8~2 1 - 1 5*'J|SFir;tM«J±V 1 1 - 8, V12-8, V13-8, V14- 
8, VI 5-8{Ci:yM^$n'5j;e)}C7^oTVNS„ Z(DJ:oiZ. :*:^4^MM 
(7),1^^«MimS&tt, I^Dfi^ (m^: 1) (Z)«S^IL- hCD 10, 2M, 4 

[0 0 3 1] 

fitri-^y h2 1 0$:|gtt, 3C0,1i^)^S^rL-^y h2 1 0 {C J; U ,Wi^S^liii^c;D^ 

mm(Di^tf)-^f£mm^^f\\ mo^mmmm::^- ^ h 2 i - 1 ~2 i - 1 5}ci: u 

[0 0 3 2] 

$ ^{C, ^m^m.tfL=L—-j h21-l~21 - nit, '^ti^tih'^y i:^ "f)- 

^oizmm.-tszt^v^^. ^m^mm=L-y h(Dm^m^it, m^^ 

1:2:4:8:16: - tn^-t ^ :i t^V^ ^<DW.^^ 1:2:2: 

2 : 2 : •••^|g^LTt>J:V^„ ^mmmjin.-vVa^^3^^\ 
: 2 : 2 : 2 : .2 : - ^tg^fS^tt, ^ O ^^fc J: SM<?^^®« 

II ^ {C i" ^ - ^1 ^ ^ e, T' -5 „ 
[0 0 3 3] 

E9{i*fg^jC^S,^^Jg^IlIl^CD^5^|gM$:^^llIg&®T'feSo 0 9{Cfe 
^'^T, #M#-^2 2-1-2 2-ntt, ^tl^tlEI 6 {C^^fm 2 HMMO,^^^ 



1 1 
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mm^ (2 2) ^m-r. 

m^Lr=.^(Dx$>^). ^ii^MrL-^y h 2 2- 1~2 2-ntt, ^ti^etiMm 

«ffiV15-l, V17-1, V18-1, V19-l~V15-n, V17- 
n. V18-n, V 1 9 - nlCj: ^;i^M$^LSi:e)^C;&oTV^-5„ 
[0 0 3 4] 

^i^r^mmmtmmx$>^o 

mi oit^^miZ'^^mmm.mm^(Dm6mmm^m-tm^mx&^). mm 
mmcommmiTK) izMLxm^m.mm^2 3, 2 4 m^it. msiz^^m 

^^IrfLmW ^7&mVf:zt)<DX$>^. 01O^CfeV^T. #M^#V 2 0 ^3J;t>'V 
2 1 ItMWj'fm-^. 2 5 j:t>*2 6 ^j:SV^^CM^<Z);t>/;r 7i&f^$:f -5 NMO S 

h^>::;^^, 2nt^m^m. soitm^^mm, ^lt, out^j:t>*xo 
u t itmm^(Diii:bmmm-^^^Lx^^^o 

[0 0 3 5] 

01 o{c^$n^<ke){c, *m6ii]^MT'i±, mmm^ (mmm^) outs 
^t>*x o u t ^m:h-t^mmmizMLx^n^Hmmm.mmm2 4 fej:t>*2 3;^)'! 

|git^4xTVN§. -eLT, #l^^^^[lIF&2 4feJ:af2 3^CfeV^T, M^«i±V 

11- 1, V12-1, V13-1, V14-1, V15-l;Vll-2, V 

12- 2. V13-2, V14-2, V15-2;Vll-4, V12-4, V 

13- 4, V14-4, y 1 5-4^^Mm-rs:itiz^ij. "tti^nm^i&m. 
mm 2 4 is ^zj^ 2 3izi5i-} ^m.mm^mm(Dm m^n. 5oq) izjEmizmm 

[0 0 3 6] 

m&vioit. cMLmiJLr=.^^m^izitmMm& mK.it. s. 3v 
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m^it. 1. 3v) n^n^. tt^. ^^^mmm^z 3, 2 4 it. m^it. m 

[0 0 3 7] 

t-f. jzl-fill (Tx) ?:LVDS (Low Voltage Differential Signal) t 

Lxmom-^. m&v 2 4 jctiPMo s h^yv^.^ 2 s ^^mm^mt Lxg&f^ 
Hi//^;i/ (Mx.if, 1. 4v) xMmm(Diii±fx o u t^'iLiy^ji m^it. 0 

. 8V) ^mij-t^mzit. ^tl^nmmv 2 OiS^X^y 2 2%:HlyKjVtLX 
ffiV 2 l^j:0V2 3^L ^/<;i/ii LT 2 6 ^ytyiZ-r^tmzh 

^yi:?^^ 3 o^:tyiz-t^o miz, l vd s i/^;i/jcfei%T, iE^ScDffiijo 
u t ij^L ly<;vx:kmM(Dti!,:byi o u t iy'<JV^m:h-t^mzit. -eti-Tti 
«HV2 OfeJ:t>'V2 2^Lly^JVt LXh^yV^^ 2 5 ^r^T 7 {C-f ^ i:±^{C 
h^^i^'j?.^ 2 9 l::^>{CL, $^{C, «J± V 2 1 ^3 J: t>*V 2 3 $: H L 
T 2 6 $::t>{c-r'5i:i^{c 3 0 ^^i-yiz-T^^ ^z.X 

, «EV 2 5 {C{iSj^mffi$:ML, SffiV 1 0 ^Ctt^Pr^;«J±S:PP;^;OL;&V^„ 3 
C?)i;#, J^MJa 2 30^3^:0^2 4 Oli, Mi&m;dout, x o u t 

x&^r^&). h^yi^yy^- hm^mm-t^^oizmmT^. 

[0 0 3 8] 

mz. mm^iTx) ^cuhmtLx^om^, h^yt^y^^ 2 aitmm^ 

mtLxmf^^^-r. h^yi^y.^2 8, 29, 3 o^'^^ytymAz-t^. c 
ML ^'/<;l/}cfev^T, iEMcom:^Jo u t tr^H ly^JVXMmm(Diii:byi o u t 
L L/^;i/$:m:^7-r si^{c{i, «ffiv 2 o l u^jvt LX V^yVy^dn 2 5 ^yt. 

y\ZL. «i±V2 1 $:Hl/K;i/i:bT h^>i/'^^ 2 6 $::t>fCt-^, 5^}C, C 

ML ^'/<;l/^c^v^T, iEl&a®m;^jo u t a^l i/'^;bT':ftils®m;dx o u t 

H L/^;i/$:mi7-rsl^tClj:, «J±V 2 0 H Ix ;i/ LT 2 5 $:7f- 

>JCL, MS±y 2 I ^LU^jvtLX h^yi:^y.^ 2 6t:ytyiz-r^o ^iz.x. 

m&y 2 sizitmmmm^mtuL. m&v i oiz^mmmm^mu^^. z(Dt 
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ii^J^^i5l2 3 0 J3J;02 4 Oli, Ml&miJout. x o u t 
[0 0 3 9] 

[0 0 4 0] 

ut, X o u t e^e){c|gt^p3tiTVN^cDJCj^>f L/T, 8 Hife 

MT'li, Jji^^«[HlS&2 4 fei:t>*2 3 ;?)'JMi&ffi;do u t . x o u t $: > 

-r s J; e) e^^rtT 

Xms (a) {C^f<fce>^PMO S h^>2;?^^{CJ: U#^$tlfet)(Z)$:^ML/ 
TSiB^bTt*'^, 03 (b) lZ^-tJ:o^J^NMOSh^y-:^:>(.^xm^Vt^t/y:i 

h u V ^u-}^m(Dmmmmm^^mm'r^'^ti)^x^^<Dm^t>^x%/^\>\ 

[0 0 4 1] 

i)^x^^o ^n{cj;u, ::L-^(Dmmzm}t:<Mj:b>-t^ziii!}^x^. m^mtfcD 
j:mmu^m^^:iti)^-^mizf£^, ^e^jc i^mmizj:tni. mm.it<o-D^iz 
MLx%mmm.mm^(Dm.tfLmt:mm(Dmizmm^^z.ti!}^-^mizf£^. 

[0 0 4 2] 
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mi] 

[02] 

[03] 
[04] 
[0 5] 
[0 6] 
[0 7] 
[0 8] 
[0 9] 

*l§0;?{C'0^-g,,$^5^mmilIi^®|| 5 ||»J$:5tt-IlIi^0T'feS„ 
[010] 

[011] 

[012] 

1 -mm^ (Tx) 

2, 3, 5, 

15 miE#2 0 0 1 - 3 0 6 4 1 0 5 



#2000—382575 



4. 3 

(Rx) 

2 1, 2 2, 2 1 0 -mt^mmrL-^y h 

2 3. 2 4 -iS^s^^iJidl^ 

2 0 0 -^2 ® ,^5^®jn:[gig& ih^y:^yy^-h m<Dm^mmm^) 
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